Introduction
This paper reports on an investigation of the possibility of measuring short-term gains in L2 writing proficiency by instructed upper-intermediate learners of English, and of the validity of a range of quantitative metrics of L2 complexity against the benchmark of experienced judges' perceptions of L2 writing quality. Twenty-five years ago, Charles Alderson, one of the founding fathers of applied linguistics, in a wide-ranging review of language testing, argued that the development of progress-sensitive tests and measures was a major task for language assessors (Alderson 1990 ; see also Westeway et al 1990) . The fact that complexity has rarely been investigated for its own sake or as the central variable probably explains why the construct is still ill-defined in the L2 literature. As Of particular relevance for this study is the use of complexity as a metric of L2 development, a practice that goes back to at least the mid-1970s (Larsen-Freeman & Strom 1977 ). This practice is based on the implicit yet widely held assumption that L2 complexity increases in the course of development, and that it increases linearly, so that more development leads to the use of more complex language and structures (i.e. a wider range of more sophisticated vocabulary, more sophisticated or more complex grammatical structures, etcetera).
However, linguistic complexity measures cannot be validated simply by showing that they increase in the course of L2 development. Developmental timing may give an indication of the difficulty (i.e. cognitive complexity) of an L2 feature or of a subsystem of L2 features, but as we have argued earlier, difficulty is conceptually distinct from linguistic or structural complexity (cf. Figure 1) . Whether, or to what extent, linguistic complexity increases over time needs to be established empirically rather than be taken for granted. This is important to avoid the risk of circular reasoning which looms large in L2 complexity research. Many studies have interpreted L2 complexity in terms of one or several of the concepts listed in Figure 2 , or have assumed that they are isomorphic: more complex language or more complex linguistic structures are taken to be more difficult (cognitively taxing) structures, more difficult structures are seen as structures that are developed or acquired late(r), and later acquired/developed structures are taken to be more advanced while the use of more difficult and more advanced language is in turn seen as a hallmark of 'better', more mature or more proficient language which in its clac 63/2015, 42-76 bulté and housen: complexity development 50 turn is taken to be more complex, etcetera. In order to avoid such circularity of reasoning, complexity, development, proficiency and the other constructs listed in Figure   2 need to be kept conceptually distinct from each other.
Exhaustively defining complexity, development and proficiency -one of the main goals of an entire subfield of linguistics and applied linguistics -is well beyond the scope of this paper. First, for present purposes, and following work in typological linguistics (e.g. Dahl 2004; Miestamo 2008) , we propose to define complexity as much as possible as an absolute, objective and essentially quantitative property of language units, features and (sub)systems thereof in terms of (i) the number and the nature of discrete parts that the unit/feature/system consists of and (ii) the number and the nature of the interconnections between the parts. To put it simply, the more components a feature or system consists of, and the more and the more dense the relationships between its components, the more complex the feature or system is. Second, we define L2 proficiency somewhat loosely here as "a person's overall competence and ability to perform in L2" (Thomas 1994, p. 330) . A learner's L2 proficiency is typically inferred from assessments of concrete instances of L2 use and production (e.g. essays). Finally, the notion of L2 development relates to the changes in the L2 proficiency of a learner over time and is again typically (though not exclusively) inferred from the observation of changes in concrete samples of L2 production collected at different times, such as essays or other writing samples in the case of writing production. L2 development is further often thought of in terms of 'growth' of the L2 system (knowledge) of a learner and in 'progress' towards a particular target or norm. Clearly, L2 proficiency and L2 development, like L2 complexity, are multidimensional and multicomponential constructs, and their different dimensions and components -of which complexity is but one -interact with each other over time.
Research questions
The main focus of this contribution is on the validity of complexity as a dimension of L2 writing development and L2 writing quality, and the validity of syntactic and lexical complexity measures as indicators thereof. Thus the general research questions that guide this study are as follows: 
Instruments and measures
The ninety essays were evaluated by means of both subjective ratings of writing quality as well as by a selection of quantitative measures gauging different aspects of L2 complexity.
Complexity measurement
We calculated a total of thirteen complexity measures, ten targeting different aspects of syntactic complexity, and three targeting lexical complexity. • Syntactic sentential complexity:
Syntactic Complexity Measures
• Length of sentential unit: • Proposition combining and clause linking:
− Coordinate clause ratio (coordinated clauses / sentence) (CCR)
− Subclause ratio (subclauses / clause) (SCR)
• Syntactic Clausal complexity : mean length of finite clause (MLC fin ).
• Syntactic Phrasal complexity : mean length of noun phrase (MLNP). All essays were analysed, annotated and counted by two researchers, and checked by a third, using a set of explicit guidelines and linguistic criteria outlined below. Inter-coder agreement initially varied from 85% (e.g. for the identification of NPs and of simple sentences vs. compound sentences with coordinated independent clauses) to nearly 100% (e.g. for the identification of subordinate clauses and finite verbs/clauses). All disagreements were discussed until agreement was reached. The unit counts were manually inserted in the spreadsheets where they served as input for the automatic calculation of the syntactic measures. 
Lexical Complexity Measures
The three measures of lexical complexity target three related yet distinct aspects of lexical complexity (see Table 2 . We considered word types to be advanced if they did not appear in the three previous lists.
Ratings
Two expert raters evaluated the essays using a rating scale, developed at MSU, targeting five different aspects of writing quality (see Appendix 1). For each of the five categories the students were given a score between 1 and 20. The mean score of the two raters' evaluations was used for our analyses. For the analysis of the relationship between the quantitative complexity measures and the subjective ratings we used three scores: (i) the mean total score of all five rating scales, and the scores of the individual scales (ii)
Language Use and (iii) Vocabulary. These two specific scales are most closely related to the constructs of respectively syntactic and lexical complexity as targeted by our complexity measures. This is illustrated by the excerpts from the rubrics used for the rating scales in Table 3 (e.g. "frequent use of complex sentences", "range of vocabulary"). Other descriptors from these two rating scales are more closely related to other constructs such as accuracy (e.g. "no errors that interfere with comprehension", "idiomatic, native-like").
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Complexity Development
The first research question was whether and, if so, which aspects of the syntactic and lexical complexity of the L2 writing of the university-level learners of L2 English change over the course of their intensive EAP program. Table 4 shows the mean scores (and standard deviations) at the beginning (T1) and at the end (T2) of the semester for the thirteen measures of lexical and syntacic complexity as well as for the three subjective rating scales that were retained for this study, together with the p-and tvalues of the paired samples t tests and the estimated effect sizes (Cohen's d).
Statistically significant results are marked by one (p≤0.05) or two asterisks (p≤0.01). .000** (-7.367)
1.098
The scores on all syntactic complexity measures increase from T1 to T2 and for all but three sentential complexity measures (CsCR, CdCxR, SCR) the increase is statistically significant. With regard to sentential syntactic complexity, by the end of the four-month course, the learners wrote sentences that were on average around 1.4 words longer and In contrast to the syntactic complexity measures, only one out of the three lexical complexity measures, the lexical sophistication measure (AG), shows an increase from T1 to T2 but this increase is not statistically significant. The scores on the lexical diversity (D) and lexical richness (G) measures decreased slightly and non-significantly over time.
In comparison, the scores given by two raters on the three subjective rating scales Vocabulary, Language Use and Overall Writing Quality (the sum of five more specific rating scales, including Vocabulary and Language Use) all significantly increase from T1 to T2, suggesting a growth of perceived writing quality over time. The effect sizes
show that the observed effect of this change over time is strong. The strongest effect size was found for the Vocabulary rating scale (d= 1.098), followed by the composite Overall Writing Quality scale (d= 1.028) and finally the scale for Language Use (d= 0.718).
It is further interesting to note that in this study the effect sizes for the subjective ratings of (different components of) writing quality are much higher than for the objective complexity measures when it comes to showing development over time. This might raise questions as to the progress-sensitivity of quantitative complexity measures.
However, it should be pointed out that the quantitative measures calculated in this study target specific components and aspects of complexity, whereas the subjective ratings are more holistic in nature. In this sense, it would be worthwhile to look at the combined effect of complexity measures (see Byrnes et al 2010; Bulté 2013).
5.2. Objective complexity measures and subjective ratings of writing quality Table 5 shows the correlations between the scores on the syntactic complexity measures and the subjective ratings for Overall Writing Quality and Language Use (the scale most closely related to syntactic complexity), and Significant modest-to-strong correlations are observed between the subjective writing quality ratings and slightly over half of the complexity metrics. Differences between the results for the overall writing quality scale and those for the two more specific scales are slight, which is not surprising given the strong correlations among the scores on the different rating scales themselves (r=0.873 between Language Use and Vocabulary). Detailed statistics are reported in Table 7 . around 45% of the variance in the subjective ratings, and thus emerges as the prime aggregate complexity predictor of perceived Writing Quality in these data.
An interesting observation is that the measures that show significant development over time do not coincide with the measures that correlate significantly with the subjective ratings. For instance, the subjective ratings do not correlate with the measures of clausal coordination, even though these increased significantly over time. Conversely, the subordination ratio correlates well with the subjective ratings, although its scores did not increase from T1 to T2. Similarly, the highest correlation with the subjective ratings was observed for our measure of lexical richness (G) though this measure did not significantly increase over the course of the study.
In this respect it is interesting to note that whereas none of the measures of lexical complexity showed significant progress over the course of the study, the subjective ratings for 'Vocabulary' did increase significantly. This suggests either that the raters reacted to other aspects of the vocabulary of the essays which improved over time but which were not tapped by our lexical complexity measures (e.g. accuracy, appropriateness, register, specificity), or that the validity and/or degree of granularity of our objective lexical measures are moot. Whatever the case may be, there appears to be a need for measures targeting other aspects of lexical performance if lexical 2 The (strong) correlations found can therefore also be interpreted as a positive indication of concurrent validity.
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Conclusions
Even though complexity of form and structure is considered critical to measuring and describing L2 performance, L2 proficiency and L2 development, linguistic complexity is poorly defined in SLA and its sub-disciplines, including L2 writing research. We have argued that it is important to define complexity independently from related notions such as difficulty, development, proficiency, and L2 quality in order to avoid circular reasoning. Specifically, we investigated the potential of complexity as one of the possible axes for characterizing L2 development and L2 writing quality, quantifiable mainly in terms of the constituents of linguistic units and the relationships between such constituents. Even though we must obviously be cautious when drawing conclusions about the overall validity of complexity measures as measures of L2 writing development or L2 writing quality on the basis of the dataset analyzed here, our analyses do indicate that complexity measures can capture changes in L2 writing ability and quality over time, including over relatively short periods of time such as the ones afforded by typical EAP courses. Thus the pessimism that we referred to at the beginning of the paper, about the (im)possibility of developing progress-sensitive measures for charting gains by learners on short-term courses such as the EAP course of the learners in this study, this pessimism seems to be at least partly unfounded. Not only the holistic ratings but also more than half of the quantitative complexity measures in this study were able to capture growth in writing proficiency in the course of one 4-month semester.
Although the measures of linguistic complexity used in this study suggest ways of dealing with the challenge of measuring short-term gains in L2 writing proficiency, which should be of interest to researchers and practitioners concerned with identifying appropriate complexity measures for their specific contexts and ends, there remains the compelling question as to which measure(s) might be considered the best measure(s) of linguistic complexity. Clearly, the answer to this question first requires clarity about the purpose of complexity measurement in a given study: is the complexity measure to under all circumstances, and that they may actually be inadequate when dealing with advanced learners and language samples that tend toward the synoptic end of the stylistic continuum (as writing by nature often tends to do). This would mean that a set of at least two complexity measures is needed: one for measuring complexity in dynamic styles, typically at lower levels of proficiency, and one that captures complexity in synoptic styles, which are typically found in the writings of learners at the upper-intermediate and advanced levels of L2 proficiency.
This study also found that the complexity measures that show development over time do not necessarily coincide with the measures that correlate well with more holistic perceptions of writing quality. This finding first underscores the fact that linguistic complexity does not exhaustively capture L2 writing quality or ability but is merely one of its dimensions, along with accuracy, fluency, coherence, eloquence, and so forth. and accurate production of relatively short and simple sentences may appear more complex than it actually/objectively is (e.g., due to the use of rote-learned multiword expressions). There may also be cases where complexity and accuracy are confused, with high levels of the latter masking low levels of the former, or vice versa. Finally, relatively sophisticated content may also have an unduly positive effect on overall writing ratings, or on complexity-related ratings, regardless of the objective linguistic complexity of the language produced. On the other hand, syntactically complex language may not be identified as such by raters if it involves undue repetition of structures, or is couched in relatively short sentences, or is formulated with 'unsophisticated' lexis. Complex language might also not be recognized if it is felt to be imprecise, obscure or irrelevant to the topic or task at hand. Finally, linguistically complex language may be masked if it is inarticulate or formulated laboriously in relatively non-fluent or non-idiomatic ways. Raters may need training to discern complexity within inaccurate, ineloquent and/or short or long writing productions, and to distinguish complexity from accuracy and sophisticated content (Knoch et al 2007) .
And if time and other resources permit, simultaneous ratings of complexity, accuracy and other aspects of writing production (e.g. coherence, eloquence) by one rater should be abandoned in favour of separate ratings by different raters, or by a single rater reading the essays repeatedly, focusing on one performance area or feature at the time.
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